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lowa's Forest Resources in 2004

The Forest Service conducted and reported on
periodic, statewide forest inventories of lowa
in 1954, 1974, and 1990 (Leatherberry et al.
1992, Spencer and Jakes 1980, Thornton and
Morgan 1959). In 1999, field work for the
fourth inventory began and the new nation-
wide, annual forest inventory system was initi-
ated. Annual inventory in lowa is conducted
by the North Central Research Station’s Forest
Inventory and Analysis (NCFIA) program and
is based on data from of a set of field plots sys-
tematically located across the entire State. Each
year, a panel that consists of one-fifth of the
field plots will be measured. A complete
inventory will consist of measuring, compiling,
and reporting the data for all plots (or all five
panels). The fourth inventory of lowa was
concluded in 2003; the results of those meas-
urements are reported in Leatherberry et al.
2005. A more detailed analysis of the complet-

ed fourth inventory is being prepared.

In 2004, NCFIA continued the annual inven-
tory with the first (annual) panel of the fifth
inventory. The information presented in this
report is based on moving average estimates
that use the latest measurements from the five
most recent panels (2000-2004) for estimates
of current conditions: variables such as area,
number of trees, volume, and biomass.
Estimates of change (growth, removals, and
mortality) are based on remeasured plots; thus
for this report alone, in which only one panel
has been remeasured, estimates of growth,
removals, and mortality are calculated using
plots measured in 1999 and then remeasured
in 2004. In 2005, another panel will be remea-
sured and estimates of change will be based on

two panels of remeasured plots; by 2008 all

five panels will have been remeasured and will
be included in change estimation. The results
in this report are estimates based on sampling
and estimation techniques presented by
Bechtold and Patterson (2005).

Estimates from new inventories are often com-
pared with estimates from earlier inventories
to determine trends in forest resources.
However, for the comparisons to be valid, the
procedures used in the two inventories must
be similar. As a result of our ongoing efforts to
improve the efficiency and reliability of the
inventory, several changes in procedures and
definitions have been made since the last lowa
periodic inventory in 1990 (Leatherberry et al.
1992). Although these changes will have little
impact on statewide estimates of forest area,
timber volume, and tree biomass, they may
have significant impacts on plot classification
variables such as forest type and stand-size
class. Some of these changes make it inappro-
priate to directly compare portions of the
2000-2004 estimates with inventories pub-
lished before 1999. Only comparisons that are
appropriate and not impacted by changes in
procedures are discussed in this report. All of
the tables in this report and many others can
be generated at our Web site

(http://www.fia.fs.fed.us).

RESULTS

Area

There are 36 million acres of land in Iowa.
The area of forest land' is more than 2.7 mil-
lion acres, or 7.6 percent of the State’s total
land area (table 1).

' Forest land is land at least 10 percent stocked with trees of any size, or having had such tree cover,
and not currently developed for nonforest use. The minimum area for classification of forest land is 1
acre. In addition, strips of timber must have a crown width of at least 120 feet.
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Forest land has three components:

1) Timberland*—forest land not restricted
from harvesting by statute, administrative reg-
ulation, or designation and capable of growing

trees at a rate of 20 cubic feet per acre per year

2) Reserved forest land—restricted from har-
vesting by statute, administrative regulation, or
designation (e.g., national parks and

lakeshores, and Federal wilderness areas)

3) Other forest land—Iland not capable of
growing trees at a rate of 20 cubic feet per acre

per year and not restricted from harvesting.

Timberland totals nearly 2.7 million acres and
accounts for 98 percent of all forest land (table
2). The remaining 2 percent (61.6 thousand
acres) is classified as reserved forest land or

other forest land.

The area of timberland began to decline in
the late 1950s and continued to decline
through the early 1970s; a record low
occurred in the 1974 inventory, when tim-
berland was an estimated 1.4 million acres

(fig. 1). Since that time, the area of Iowa

timberland has steadily increased. The
rebound in timberland area coincided with
the decline of the farm economy in the
1970s and 1980s; during that time, pas-
tures and marginal agricultural lands
reverted to timberland. Additionally, tim-
berland area increased as the result of the
re-establishment of trees in riparian zones
and through the action of initiatives, such
as the Conservation Reserve Program. The
current (2004) estimate of timberland area
shows an increase over the acreage present
in 1954 (fig. 1).

Private owners hold nearly 9 of every 10
acres of timberland (table 2). The remaining
area (298.8 thousand acres) is publicly
owned. This ensures that people will have
access to forest recreation opportunities, in
addition to protecting wildlife habitat, and
watershed quality.

lowa’s timberland is largely composed of
hardwoods: 96.1 percent of timberland area
is classified within hardwood forest type
groups (table 2). The State’s timberland is
primarily oak/hickory (52.7 percent),
although elm/ash/cottonwood (25.1 percent)
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Figure 1.—Area of timberland by inventory year, lowa, 1954-2004. (Note: The sampling
error associated with an inventory estimate is represented by the vertical line at the

top of its bar.)

2 Timberland may not be equivalent to the area actually available for commercial timber harvesting or
other access. The actual availability of land for various uses depends upon owner decisions that consia-

er economic, environmental, and social factors.



and maple/beech/birch’® forest type groups
(15.6 percent) are also major components
(table 3, fig. 2). In the oak/hickory forest
type group, the white oak/red oak/hickory
forest type (557 thousand acres), followed
by the mixed upland hardwoods forest type
(441 thousand acres) predominate. Within
the elm/ash/cottonwood group, the sugar-
berry/hackberry/elm/green ash forest type
(311 thousand acres) occupies the largest
area. The sugar maple/beech/yellow birch
(144 thousand acres) and hard maple/bass-
wood (158 thousand acres) forest types
dominate the maple/beech/birch group
(table 3). Softwoods make up a smaller por-
tion of the landscape—1.1 percent of total
timberland area. Eastern redcedar is the
principal coniferous species in lowa forests.
Although the eastern redcedar forest type
accounts for only 1 percent (31 thousand
acres) of total timberland area, eastern red-
cedar is often mixed in among hardwoods in
the oak/pine forest type group. Overall, east-
ern redcedar has a significant presence: it
can be found on an estimated 79 thousand
acres of lowa timberland (table 3). Nearly 3

percent of timberland is nonstocked*.

Stand-size class is a measure of the average
diameter of the dominant trees in a stand and
reflects a stand’s size structure. There are
three stand-size classes: sawtimber—Ilarge
trees, softwoods at least 9 inches in diameter
at breast height (d.b.h., 4.5 feet above ground
level) and hardwoods at least 11 inches in
d.b.h.; poletimber—medium trees, trees at
least 5 inches in d.b.h., but smaller than saw-
timber size; and seedling/sapling—small
trees, live trees less than 1.0 inch in d.b.h.
that are expected to survive or trees 1 to 5
inches in d.b.h., respectively. In 2004, the
majority of timberland area was composed of
large diameter trees—sawtimber stands
accounted for 65 percent of timberland area
(fig. 3, table 3). Poletimber and
seedling/sapling stands represented 20 per-
cent and 12 percent, respectively; again, the

remainder of timberland was non-stocked.

The considerable area of sawtimber is indica-
tive of a mature forest. However, the relatively
high proportion of seedling/sapling acreage in
the eastern redcedar and eastern
redcedar/hardwood forest types suggests a

growing eastern redcedar resource.

Nonstocked

2.8%
Other Hardwoods

2.7%\

Maple/Beech/Birch
15.6% —

Elm/Ash/Cottonwood
25.1%

Softwoods
1.1%

Oak/Hickory
52.7%

Figure 2.—Area of timberland by forest type group, lowa, 2000-2004. (Note: lowa is
outside of the native range of beech, therefore the maple/beech/birch forest type

group does not contain this species.)

3 Although the forest type group, maple/beech/birch, implies presence of all species within the State, the
native range of American beech does not extend into lowa.

¢ Nonstocked land is timberland less than 10 percent stocked with all live trees.
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Figure 3.—Stand-size class as a percentage of total timberland area, lowa, 2000-2004.

Volume

Total net volume of all live trees on forest land
is 3.9 billion cubic feet; or nearly 1,435 cubic
feet per acre (table 4). Net volume is the gross
volume less deductions for rot, sweep, or other
defects affecting use for timber products, and
it is computed from a 1-foot stump to a 4-inch
diameter top (outside the bark) for live trees at
least 5 inches in d.b.h. Eighty-six percent of
live volume is on privately owned forest land
(table 4). Virtually all—99 percent—of the net
volume of all live trees on forest land is in
hardwoods; 32 percent of that volume is
found in oak species—primarily bur, white,

and northern red oaks.

All live tree volume on timberland is slightly
less than 3.9 billion cubic feet (table 5). The
bulk of this volume (78 percent) is found in
growing-stock trees. Growing-stock volume
is a measure that has traditionally been used
to ascertain wood volume useful for com-
mercial purposes. Growing-stock volume is
the amount of solid wood on timberland in
commercial trees 5.0 inches in d.b.h. and
greater, from 1 foot above ground (stump) to
a minimum 4-inch diameter top, with
deductions made for poor form or defect. It
excludes rough, rotten, and dead trees, as
well as trees of noncommercial species.
lowa’s growing-stock volume totals 3 billion
cubic feet (table 5).

Since the 1974 inventory, growing-stock vol-
ume on lowa’s timberland has been steadily
rising (fig. 4). Between 1990 and 2004, the
volume of growing stock nearly doubled, from
1.7 billion cubic feet to 3.0 billion cubic feet.
The rise in growing-stock volume reflects a
forest where larger trees continue to increase

in volume.

Just over half of total growing-stock volume is
in trees in the oak/hickory forest type group
(table 6). When this group is combined with
the elm/ash/cottonwood and
maple/beech/birch forest type groups, 99 per-
cent of all growing-stock volume is accounted
for. Growing-stock volume present in soft-
wood forest types amounts to less than one
half of a percent (8.3 million cubic feet).
However, this amount increases to a full per-
cent (31.8 million cubic feet) when all soft-
wood species volume is included (table 6).
This increase occurred because softwoods are

sometimes present in hardwood stands.

Seventy-eight percent of all growing-stock
volume is in trees 11-inches in d.b.h. and
larger (table 7). Nearly one-third of this vol-
ume (24 percent of total growing-stock vol-
ume) is in trees 21 inches in d.b.h. and larg-
er; much of this volume is in various oak
species. Eastern cottonwoods also have sig-

nificant volume in large diameter trees; 71



percent of eastern cottonwood growing-stock
volume and 32 percent of total growing-
stock volume are in trees 21 inches in d.b.h.
and larger (table 7).

Sawtimber volume, a subset of growing-stock
volume, is the volume of the saw log portion
of live sawtimber measured in board feet and
is generally measured with the International
1/4-inch rule. Net sawtimber volume totals
11 billion board feet (table 8). Virtually all of
lowa sawtimber volume is in hardwood trees;
1 percent of sawtimber volume comes from
softwoods. Six species account for 62 percent
of the sawtimber volume in lowa: eastern cot-
tonwood with 1.5 billion board feet; white
oak with 1.3 billion board feet; silver maple,
northern red oak, and bur oak each with 1.1
billion board feet; and black walnut with 811
million board feet (table 8). Of total sawtim-
ber volume, 29 percent is in trees with diam-
eters of 21 inches in d.b.h. or larger. Among
these trees, eastern cottonwood alone
accounts for 33 percent of net volume of

sawtimber on timberland.

The remaining 22 percent of net volume of all
live trees on timberland (862.1 million cubic
feet) is in live cull trees (table 5). Cull volume
is often used for commercial purposes. For

instance, rough trees are sometimes harvested

for chipping or to make pallets. Salvable dead
trees, standing or down dead trees that are
considered merchantable by regional stan-
dards, make up an estimated 70.5 million
cubic feet of wood volume (table 5). Salvable
dead trees have commercial applications and
are an important source of firewood. They also
play an important role in overall species diver-
sity, providing habitat for a wealth of wildlife
species, including cavity nesting birds and

mammals that require den sites.

Biomass

Biomass estimates are becoming increasingly
important in analyses of questions relating to
carbon sequestration, wood fiber availability
for fuels, and assessment of fuel loads in forest
stands. All live aboveground tree biomass is
estimated for growing-stock trees, non-grow-
ing-stock trees, and all live trees, 1 to 5 inches
in d.b.h. (table 9). Currently (2000-2004), live
aboveground tree biomass on lowa’s timber-
land is estimated to be 108.2 million dry tons
(an average of 40 dry tons per acre of timber-
land). Ninety-nine percent (107 million dry
tons) of this biomass is in hardwood species.
Seventy percent of all live aboveground tree
biomass is in growing-stock trees, 24.5 percent
is in non-growing-stock trees, and 5.5 percent
is in trees 1 to 5 inches in d.b.h. For both

growing-stock and non-growing-stock trees,
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Figure 4.—Growing-stock volume on timberland, lowa, 1954-2004. (Note: sampling
errors associated with each inventory estimate are represented by the vertical lines at

the top of each bar.)



nearly three-fourths of total aboveground tree
biomass is in the boles of trees (table 9). The
remaining aboveground biomass is in stumps,

tops, and limbs.

Growth, Removals, and Mortality
Estimates of inventory change are based on
remeasured plots. In this report, the estimates
for growth, removals, and mortality are based
on changes between plot measurements from
the first panel of the annual inventory (1999)
and remeasurements from the first panel of the
second (current) annual inventory (2004).
Because these estimates are based on only one
panel of remeasurement (or one-fifth of the
plots for the inventory), the sampling errors
for growing-stock growth, removals, and mor-
tality on timberland are relatively high (15.87
percent, 48.70 percent, and 27.01 percent,

respectively).

Between 1999 and 2004, growing-stock vol-
ume on lowa’s timberland increased by an
average of 159.6 million cubic feet per year
(table 10). Hardwood growth accounted for
virtually all (99.5 percent, or 158.9 million
cubic feet) of the total average annual net
growth of growing stock on timberland. The
remaining one-half of a percent of growth
occurred in softwoods on private land. Public
lands had a decrease of 123 thousand cubic
feet per year in softwood growth (table 10).
Therefore, while softwoods increased by 870
thousand cubic feet per year on private land,
total softwood net growth was 748 thousand
cubic feet per year. Overall, 83 percent of net
annual growth for all species groups occurred
on private land. The majority of growth took
place in the select white oaks species group,
which had a growth rate of 32.7 million cubic
feet per year. Two of the other fastest growing
species groups in Iowa are the soft maples at
19.5 million cubic feet per year and the other
eastern soft hardwoods at 18.9 million cubic

feet per year (table 10).

Average annual removals of growing stock
on timberland between 1999 and 2004
totaled 6.6 million cubic feet per year (table
11). The other eastern soft hardwoods

species group had the highest average
removals at 3.9 million cubic feet per year
or 60 percent of total average annual
removals. Twenty-eight percent (1.8 million
cubic feet per year) of annual removals
occurred within the select red oaks (table
11). These reported estimates may not fully
represent all removals on Iowa timberland.
The completion of additional panels will

yield more comprehensive results.

Growing stock on timberland had an average
annual mortality rate of 25.9 million cubic feet
per year between 1999 and 2004 (table 12).
More than 99 percent of total mortality or
25.8 million cubic feet per year was among
hardwoods. The remaining 80 thousand cubic
feet of mortality per year occurred in soft-
woods. The other eastern soft hardwoods had
the highest mortality at 17.1 million cubic feet
per year, or 66 percent of total mortality (table
12). The vast amount of mortality in the other
eastern soft hardwoods group is likely the
result of Dutch elm disease, which has spread
throughout the State. The oak species groups
accounted for 9 percent of total average annual
mortality (table 12). Oak mortality in Iowa is
generally caused by oak wilt and oak decline.
The forest health discussion below provides
more information about the causes of tree

mortality in lowa.

Forest Health

The following information about the
pathogens and insects affecting lowa’s forests
was obtained from the national Forest Health
Monitoring (FHM) program Web page at:
http://thm.fs.fed.us/. Additional information
was gathered from the 2004 Insect and Disease
Conditions Report
(http://www.na.fs.fed.us/thp/pcond/) and the
Central States Forest Health Watch newsletter
(http://na.fs.fed . us/spfo/pubs/newsletters/csthw
/index.shtm), both of which are published by
the USDA Forest Service, Northeastern Area,
State and Private Forestry. Several issues of
concern in 2004 are highlighted below. For
more information on the health of Towa’s
forests, contact the Iowa Department of

Natural Resources.



White oak decline

In recent years the amount of mature stand-
ing-dead white oak has increased in northeast-
ern lowa woodlands. The cause of this phe-
nomenon, known as white oak decline, is cur-
rently under investigation in a joint study by
the lowa Department of Natural Resources
(IADNR) and the USDA Forest Service. Crown
and stem samples have been collected and are
being analyzed for various fungi at the plant
diagnostic laboratory at lowa State University.
Similarly, samples from boles and roots have
been collected for analysis of starch content
and presence of pathogens. White oak decline
was identified as the most serious forest health
concern in the region. Aerial surveys in 2004
detected an increase in white oak decline in
lowa. Ganoderma spp. and oak wilt were not
present in 2003 laboratory analyses; the
absence of these pathogens has helped narrow

the focus for potential causal factors.

Oak wiilt

Oak wilt continues to be an important source
of oak mortality, especially in southeastern
lowa. Oak wilt is caused by a fungus,
Ceratocystis fagacearum (Bretz) Hunt, which
enters the vascular system of trees and dis-
rupts the translocation of water from the roots
to the canopy. This disruption causes the
foliage to wilt and die. Rapid progression of
the disease causes tree mortality within a year.
The fungus can be spread through root grafts
or may be transported from a diseased to a
healthy tree by bark beetles carrying fungal
spores. All species of oak are susceptible to
oak wilt; however, the disease occurs more fre-
quently and progresses more rapidly in red
oak species. There is no cure for oak wilt.
Therefore, prevention and early detection are
important in sustaining tree health. Breaking
natural root grafts between diseased and
healthy trees, either mechanically or through
the use of chemicals, i.e., soil fumigants and
fungicides, will inhibit the spread of the fun-
gus through the root system. Overland spread
can be reduced by removing dead or dying
oaks before spores are produced. Spores will
form only in the spring following infection; for

that reason, standing dead trees left longer

than 1 year may be left without posing further
risk of spread. Injury and fresh pruning
wounds attract beetles; therefore, unnecessary
pruning, and pruning between April 15 and
July 1, should be avoided because that is the
time when beetles are active and spore mats
are present. For more information on the biol-
ogy and control of oak wilt, see O’Brien et al.
2000 (online at http://www.na.fs.fed.us/spfo/
pubs/howtos/ ht_oakwilt/toc.htm).

Sudden oak death

Sudden Oak Death (SOD) is a fungal disease
that was recently introduced to the U.S. and is
currently having devastating effects on oaks
and other herbaceous plants in California and
southwest Oregon. Transportation of infected
host plants is a concern; however, all surveys
in lowa have tested negative for SOD.
Additional information can be found in
O’Brien et al. 2002 (http://www.na.fs.fed.us/
spfo/pubs/pest_al/sodeast/sodeast.htm).

Dutch elm disease

Dutch elm disease (DED) is still present and
continues to impact forest health and structure
throughout Iowa. Caused by the fungus
Ophiostoma ulmi/novo-ulmi, DED occurs in all
species of elm. In particular, American elm is
highly susceptible and trees are often killed
before they reach sawtimber size; thus aging
stands present a future health risk. Once the
fungus is introduced to a tree, it clogs water-
conducting tissues and prevents water from
reaching the crown. This causes leaves to wilt
and die, eventually leading to tree mortality.
DED is spread overland by elm bark beetles
that pick up fungal spores in diseased trees
and deposit them in healthy trees as they bore
through the inner bark and sapwood. Local
spread is facilitated by root grafts, which allow
the fungus to move readily between trees.
Further information about DED can be found
online. See Haugen 1998 (http://na.fs.fed.us
/spfo/pubs/howtos/ht_ded/ht_ded.htm#intro).

Gypsy moth
The gypsy moth, an exotic tree and shrub
defoliator, was first introduced to North

America in 1869 and initially established in



Massachusetts. The gypsy moth has since pro-
gressed south and west, defoliating close to a
million forested acres per year (McManus et al.
1992). Currently, lowa does not have an estab-
lished population of gypsy moth; however,
insects are beginning to move into northeast-
ern portions of the State. Monitoring is con-
ducted through the collaborative effort of the
USDA Animal and Plant Health Inspection
Service (APHIS), the IADNR, the Eastern Iowa
City Foresters, and the lowa Department of
Agriculture and Land Stewardship (IDALS),
with the help of numerous volunteers. In
2004, approximately 5,000 insect traps placed
throughout the State yielded 27 moths.
Eighteen of these moths were captured in
Allamakee County, located in the extreme
northeast corner of lowa. The 2004 trap catch
represents a major decrease from 2003, when
159 moths were captured. Traps are concen-
trated in nurseries, cities, sawmills, and recre-

ation areas.

Emerald ash borer

The emerald ash borer (EAB) is an exotic
insect that to date has not been found in Iowa,
although it has the potential to become a
major threat. Following the discovery of this
wood-boring beetle in southeast Michigan in
2002, extensive survey efforts were launched
to determine areas of potential risk and identi-
fy the extent of EAB% current geographic dis-
tribution. The core of the EAB infestation is in
the Detroit-metropolitan area; however, outlier
populations have been established in Ohio and
Indiana. The EAB attacks many species of ash,
including black, green, and white ash. Larvae
girdle trees by feeding on and producing gal-
leries in the phloem and cambial tissues. Tree
mortality occurs 1 to 3 years after infestation.
Since its discovery, the EAB has killed millions
of ash trees. Spread of the EAB has been

enhanced by human transportation of infested

firewood and nursery stock. In 2004, the first
lowa detection monitoring programs were ini-
tiated. Transects were established in 32 cities
having forest production facilities. Ash show-
ing signs of insect activity were thoroughly
inspected. Additionally, newly landscaped
industrial sites, large public recreation sites,
and more than 2,000 ash in over 200 cites
were inspected. Surveys did not detect EAB at
any site; however, native borers were detected

on several occasions.

Invasive plants

Invasive plant species continue to be a forest
health problem in lowa. Garlic mustard, buck-
thorn, bush honeysuckle, and multiflora rose
are the State’s primary woodland invaders. To
a lesser extent, oriental bittersweet is also a
problem. Invasive species are a concern
because they compete with native plant
species for limited resources. In general, inva-
sive species threaten ecological diversity and
alter natural communities. The goal of invasive
species programs is to limit the spread of these

nonnative plants.

SUMMARY

The area of lowa’s timberland continues to
increase, as it has done since the 1970s.
Oak/hickory forest types characterize the
majority of the landscape. As forests have
matured, growing-stock volume has increased.
The current state of lowa’s forests shows they
are reasonably healthy. However, there is con-
cern for the future as the dispersal of exotic
insects and fungal pathogens continues and
forest resources age. Continuation of the annu-
al inventory system will yield a more clearly
defined picture of the status and trends of
lowa’s forest resources. Additional data related
to the most recent inventories of lowa are

available at http://www.fia.fs.fed.us.



APPENDIX

Accuracy of the Inventory

Sampling errors measure the uncertainty in estimates derived from a portion of a population

rather than from the population as a whole. The 2000-2004 Iowa forest inventory includes a

total sample of 6,066 plots over the entire State. Sampling errors for the estimates of statewide

totals in this report are

Sampling

Estimate error (%)
Area of forest land (thousand acres) 2,748.7 2.70
Area of timberland (thousand acres) 2,687.1 2.78
All live volume on forest land (thousand cubic feet) 3,945,016 4.19
All live volume on timberland (thousand cubic feet) 3,886,486 4.27
Growing-stock volume on timberland 3,024,390 4.93
(thousand cubic feet)
Sawtimber volume on timberland 11,031,850 5.70
(thousand board feet)
All live aboveground biomass on timberland 108,216,757 3.81
(dry tons)
Growing-stock growth on timberland 159,639 15.87
(thousand cubic feet per year)
Growing-stock mortality on timberland 25,889 27.01
(thousand cubic feet per year)
Growing-stock removals on timberland 6,591 48.70
(thousand cubic feet per year)

These sampling errors indicate the chances
are two out of three that if a 100-percent
inventory had been taken, using the same
methods, the results would have been with-
in the limits indicated. For example, the
estimated growing-stock volume in the
State is 3,024.4 million cubic feet with a
sampling error of +/- 4.93 percent (+/- 149
million cubic feet).

Inventory Methods

Since the 1990 inventory of lowa, several
changes have been made to NCFIA inventory
methods to improve the quality of the inven-
tory as well as to meet increasing demands for
timely forest resource information. The most

significant difference between inventories has

been the change from periodic to annual
inventories. Historically, NCFIA periodically
inventoried each State on a cycle that aver-
aged about 12 years. However, the need for
timely and consistent data across large
regions, combined with national legislative
mandates, resulted in NCFIAs implementation
of an annual inventory system. lowa was one
of the first States in the North Central region,
and in the Nation, to be inventoried using
this new system. The first lowa plots to be
measured under the annual system were

measured in 1999.

With the NCFIA annual inventory system,
about one-fifth of all field plots are measured

each year. In 2003, the first, annual inventory




cycle was completed, with all of the plots in
the State measured under the new system.
These measurements (1999-2003) are summa-
rized in a previous report (Leatherberry et al.
2005) and a more detailed analysis of the data
is being prepared. With the completion of the
2004 measurements, we now have measure-
ments from 6,066 plots taken over a 5-year
period, 2000 to 2004, which includes the
2004 remeasurement of the 1,205 plots that
were measured in 1999. All of the plots pro-
vide information for estimates of current con-
ditions (area, number of trees, volume, and
biomass), but only the remeasured plots pro-
vide information for estimates of change
(growth, removals, and mortality) from 1999
to 2004. Over the next 4 years (2005-2008),
all of the panels will be remeasured and cur-
rent information will be updated with new
measurements each year. The number of plots
in change estimates will increase with addi-
tional panels of remeasured plots. The smaller
number of sample plots available for change
estimation is reflected in the sampling errors
presented in this report. Sampling errors for
growing-stock growth, removals, and mortality
on timberland (15.87 percent, 48.70 percent,
and 27.01 percent, respectively) are much
higher than those for timberland area and
growing-stock volume on timberland (2.78
percent and 4.93 percent, respectively). A
smaller sample size in change estimation has
led to other differences between current and
change estimates. For example, table 7 reports
growing-stock volume in the other yellow
pines species group; however, table 10 does
not report any growth in this species group.
The other yellow pines species group is rela-
tively uncommon in the State, and the plots
where it has been measured have not yet been

remeasured.

Other significant changes between the annual
inventory system and past periodic invento-
ries include the implementation of new
remote sensing technology, and a new sam-
pling design and plot configuration. The
advent of remote sensing technology since the
1990 inventory has allowed NCFIA to use
classifications of Multi-Resolution Land

Characterization (MRLC) data and other avail-
able remote sensing and GIS products to strat-
ify the total area of the State and improve the

precision of estimates.

Under the annual inventory system, new algo-
rithms are being used to assign forest type and
stand-size class to each condition observed on
a plot. These algorithms are being used nation-
wide by FIA to increase consistency among
States. The list of recognized forest types,
grouping of these forest types for reporting
purposes, models used to assign stocking val-
ues to individual trees, definition of non-
stocked, and names given to the forest types
have changed with the new algorithms. As a
result, comparisons between the published
2004 inventory results and those published for
the 1990 inventory may not be valid. For
additional details about algorithms used in

both inventories, please contact NCFIA.

Inventory Phases

The annual inventory system is based on a
three-phase inventory. In the first phase, classi-
fied satellite images and ancillary data are used
to stratify the State, while aerial photographs
are used to determine if plots could contain
forest land and need to be measured. The sec-
ond phase involves measurement of a tradi-
tional FIA suite of mensurational variables
(basic tree and stand attributes), and the third
phase focuses on measurement of a suite of

variables related to forest health.

The only plots that could not be measured
were (1) on private land where field personnel
could not obtain permission from the owner to
measure the field plot and (2) plots that could
not be accessed because of a hazard or danger
to field personnel. The methods used in the
preparation of this report make the necessary
adjustments to account for sites where access

was denied or hazardous.

Phase 1

This inventory used a classification of satellite
imagery and ancillary data for stratification.
FIA used the imagery to form two initial stra-

ta—forest and nonforest. Pixels within 60 m



(2 pixel widths) of a forest/nonforest boundary
formed two additional strata—forest edge and
nonforest edge. Forest pixels within 60 m on
the forest side of a forest/nonforest boundary
were classified into a forest edge stratum.
Pixels within 60 m of the boundary on the
nonforest side were classified into a nonforest
edge stratum. In addition, all strata were
divided into public or private ownership based
on information available in the Protected
Lands Database (DellaSala et al. 2001). The
estimated population total for a variable is the
sum across all strata of the product of each
stratum’s area (from the pixel count) and the
variable’s mean per unit area (from plot meas-

urements) for the stratum.

Phase 2

Phase 2 of the inventory consisted of the
measurement of 6,066 field plots throughout
the State. Current FIA precision standards for
annual inventories require a sampling intensity
of one plot for approximately every 6,000
acres. FIA has divided the entire area of the
United States into nonoverlapping hexagons,
each of which contains 5,937 acres
(McRoberts 1999). An array of field plots was
established by selecting one plot from each
hexagon based on the following rules: (1) if a
Forest Health Monitoring (FHM) plot
(Mangold 1998) fell within a hexagon, it was
selected; (2) if no FHM plot fell within a hexa-
gon, the existing NCFIA plot from the most
recent periodic inventory nearest the hexagon
center was selected; and (3) if neither FHM
nor existing NCFIA plots fell within the hexa-
gon, a new NCFIA plot was established in the
hexagon (McRoberts 1999). This array of plots
is designated the Federal base sample and is
considered an equal probability sample; its
measurement is funded by the Federal govern-
ment. Of the 6,066 phase 2 field plots meas-
ured in the 2000-2004 annual inventory, 585

plots contained forest land.

The total Federal base sample was systemati-
cally divided into five interpenetrating,
nonoverlapping subsamples or panels. Each
year, the plots in a single panel are measured,

panels are selected on a 5-year, rotating basis

(McRoberts 1999). For estimation purposes,
the measurement of each panel of plots may
be considered an independent systematic sam-
ple of all land in a State. Field crews measure
vegetation on plots forested at the time of the
last inventory and on plots currently classified
as forest by trained photointerpreters using
aerial photos or digital orthoquads.

Phase 3

NCFIA has two categories of field plot meas-
urements—phase 2 field plots (standard FIA
plots) and phase 3 field plots (forest health
plots). Both types of plots are uniformly dis-
tributed both geographically and temporally.
Phase 3 plots are measured with the full suite
of FHM vegetative and health variables
(Mangold 1998) collected as well as the full
suite of measures associated with phase 2
plots. Phase 3 plots must be measured
between June 1 and August 30 to accommo-
date the additional measurement of non-
woody, understory vegetation; ground cover;,
soils; and other variables. The five panels of
measurements that make up this inventory
include 373 phase 3 plots, of which 37 con-
tained forest land.

The new national FIA plot configuration (fig. 5)
was first used for data collection in Towa in
1999, the first annual inventory year. This
configuration will be used in subsequent years.
The national plot configuration requires map-

ping forest conditions on each plot.

|
: N

MAGNETIC

~ Plot >

Q center

Figure 5.—Current NCFIA field plot
configuration.



The overall plot layout for the new configura-
tion consists of four subplots. The centers of
subplots 2, 3, and 4 are located 120 feet from
the center of subplot 1. The azimuths to sub-
plots 2, 3, and 4 are 0, 120, and 240 degrees,
respectively, from the center of subplot 1.
Trees with a d.b.h. 5 inches and larger are
measured on a 24-foot-radius (1/24 acre) cir-
cular subplot. All trees with a d.b.h. 1 inch or
larger but less than 5 inches are measured on a
6.8-foot-radius (1/300 acre) circular microplot
located 12 feet east of the center of each of the
four subplots. Seedlings [trees less than 1 inch
in d.b.h. and at least 6 inches tall for softwood
species and 12 inches tall for hardwood
species] are counted but not individually
measured on this same microplot. Forest con-
ditions that occur on any of the four subplots
are recorded. Factors that differentiate forest
conditions are changes in forest type, stand-
size class, land use, ownership, and density.
Each condition that occurs anywhere on any
of the subplots is identified, described, and
mapped if the area of the condition meets or

exceeds 1 acre in size.

Field plot measurements are combined with
phase 1 estimates in the compilation process
and table production. The number of tables
presented here is limited. However, other tab-
ular data can be generated at:
http://ners2.fs.fed.us/4801/fiadb/index.htm.

For additional information, contact:

Program Manager

Forest Inventory and Analysis
North Central Research Station
1992 Folwell Ave.

St. Paul, MN 55108

Or

Bureau Chief of Forestry

lowa Department of Natural Resources
Bureau of Forestry

Wallace State Office Building

502 East 9th St.

Des Moines, 1A 50319-0034

Web site: http://www.iowadnr.com
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Crocker, Susan J.; Moser, W. Keith; Brand, Gary J.; Flickinger, Aron.
2006. lowa’ forest resources in 2004. Resour. Bull. NC-263. St. Paul, MN: U.S.
Department of Agriculture, Forest Service, North Central Research Station. 34 p.
Reports analysis of data for five annual panels (2000-2004) of inventory of
lowa’s forest resources and one panel (1999 to 2004) of growth, removals, and
mortality. Includes information on forest area, number of trees, volume, biomass,

growth, removals, mortality, and forest health.

KEY WORDS: Annual inventory, forest land, timberland, forest type, volume, biomass,

growth, removals, mortality, forest health, Iowa
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